In an investigation aimed at elucidating the application of simple aromatic hydrocarbons as diene components in the Diels-Alder addition Ciaanek reported in 1967 that dicyanoacet lene (2) reacts with [2.2] paracyclophane (1) in benzene at 170 ' C to provide a 2:1-addition product to which he assigned structure 3 (ref. 2 f ! %% a novel and very short entry to the C20H20-~~rface double barrelene could be of considerable importance and we have therefore started to prepare it. To reduce the number of defunctionalization steps it appeared desirable not to react 1 with 2 but to employ the less substituted monocyanoacetylene (6) as the dienophile. This highly reactive addend may be conveniently obtained from methyl propiolate 
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Cyanoacetylene can be safely handled in multi gram quantities, it is stable for extended periods of time in the refrigerator. However, since its toxicity is unknown we prefer to work with it only under a well-ventilated hood or employing high-vacuum techniques. 
+12 (combined yield 30%)
This rationalization is also borne out by the last experiment in this series, the reaction of 5 and w -x y l e n e (22 Turning to the heterophane 23, a large variety of cycloadducts is observed which have in common, that in all cases the original furan subunit of 23 is destroyed. We believe that the reaction begins with the formation of the expected Diels-Alder adduct 37, which isomerizes to the cycloheptatrienophane 40. This ringenlarged compound can either participate in varios 1,5-hydrogen shift reactions, leading to the isolated isomers 39 and 41, or undergo a cyclopheptatriene to norcaradiene ring closure to 43. Although this isomer is not isolated its cycloadduct with 6, U , can be isolated (ref. 9 ). In these addition/isomerization processes the two orthoparacyclophanes 38 (minor isomer) and 42 (major isomer) are also formed. As will be shown below the opening of the furan ring of furanophanes appears to be a quite general property of this heteroaromatic ring system when incorporated into a (strained) phane framework. (24) has been investigated in an exploratory manner only so far. Although several, as yet unknown adducts are also produced, the expected cyclobutadiene trapping product 49 is clearly the main product of the addition mixture. Since most of the adducts derived from 15 still possess double bonded systems of varying degrees of complexity these compounds offer themselves as starting materials for further transformations. In fact, as will be shown below, it is this possibility of carrying out subsequent transformations that make 6 -or 15 for that matter -such a valubale addition partner in synthesis. Among the reactions studied so far isomerizations, additions and attempts to remove the cyano function predominate. 
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When a mixture of the adducts 2 and 8 is heated in benzene at 180 OC the dihydronaphthalenophane 29 is formed in fair yield. The strained nature of many of the cyanoacetylene bis-adducts is further illustrated by the basketene 52 which -as expected -is converted by DIBAH reduction at 0 -bC to a bis-aldehyde, the latter, however, posseses the ring-opened structure 54.. 
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The thermal reaction at normal pressure also provides traces of a deep-red compound shown to be a by nmr spectroscopy and x-ray structural analysis. Far superior yields of this first oxepinoparacyclophane, which very likely owes it color to a strong charge transfer interaction betwen its llaromaticll and its 'lantiarornaticl8 subunit, are realized when a and 2 are first reacted in a 5 M lithium perchlorate/diethylether solution. Now a [2+2]adduct, 68, may be isolated in 50% yield, and converted to 69 thermally (toluene, 160 OC) in 68% yield.
